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PROBLEM TO BE SOLVED: To obtain driving torque characteristics 
which meet the output requirements of an operator by a method 
wherein an assist reducing means which reduces the torque assist 
synchronously with the downshift is provided. 

SOLUTION: The varying-speed command is outputted to a varying- 
speed ratio control actuator and hydraulic circuits are switched to 
perform the downshift. The torque assist by a motor-generator 12 
is discontinued synchronously with the downshift. That is, the motor 
torque of the motor-generator 12 is reduced to zero in response to 
an output shaft torque which increases in accordance with the 
downshift With this constitution, the output shaft torque variation 
and the torque level difference before and after the downshift are 
reduced and the smooth driving torque characteristics which meet 
the output requirements of an operator can be obtained and the 
drivability related to the acceleration performance can be improved 
and the varying-speed shock at the time of the downshift cab be 
suppressed. 
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* NOTICES * 

iTPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The engine which operates by combustion of a fuel, and the electric motor which operates with electrical 
energy, The automatic transmission which has two or more gear ratios from which a change gear ratio differs, and was 
arranged between said engines and driving wheels, The assistant control means which performs torque assistance with 
said electric motor according to predetermined assistant conditions at the time of the transit which makes said engine the 
source of driving force, In the control unit of the hybrid car which has the gear change control means which switches the 
gear ratio of said automatic transmission according to the gear change conditions defined beforehand The control unit of 
the hybrid car characterized by establishing an assistant reduction means to reduce this torque assistance synchronizing 
with this down shifting when down shifting of said automatic transmission is carried out at the time of activation of the 
torque assistance by said assistant control means. 

[Claim 2] It is the control unit of the hybrid car which said assistant control means makes increase the assistant torque of 
said electric motor with the increment in the amount of output requests by the operator in claim 1 , and is characterized by 
said gear change control means being that to which down shifting of said automatic transmission is carried out when the 
assistant torque of said electric motor by said assistant control means exceeds a predetermined value. 
[Claim 3] The engine which operates by combustion of a fuel, and the electric motor which operates with electrical 
energy, The automatic transmission which has two or more gear ratios from which a change gear ratio differs, and was 
arranged between said engines and driving wheels, The assistant control means which performs torque assistance with 
said electric motor according to predetermined assistant conditions at the time of the transit which makes said engine the 
source of driving force, In the control unit of the hybrid car which has the gear change control means which switches the 
gear ratio of said automatic transmission according to the gear change conditions defined beforehand said assistant 
control means It is the thing to which the assistant torque of said electric motor is made to increase with the increment in 
the amount of output requests by the operator. Said gear change control means The control unit of the hybrid car 
characterized by being that to which down shifting of said automatic transmission is carried out when the assistant torque 
of said electric motor by said assistant control means exceeds a predetermined value. 

[Claim 4] Said gear change control means is the control unit of the hybrid car characterized by being that to which down 
shifting of said automatic transmission is immediately carried out irrespective of the magnitude of the assistant torque of 
said electric motor by said assistant control means when the increment in said amount of output requests is beyond a 
predetermined value in claims 2 or 3. 

[Claim 5] The engine which operates by combustion of a fuel, and the electric motor which operates with electrical 
energy, The automatic transmission which has two or more gear ratios from which a change gear ratio differs, and was 
arranged between said engines and driving wheels, The assistant control means which performs torque assistance with 
said electric motor according to predetermined assistant conditions at the time of the transit which makes said engine the 
source of driving force, In the control unit of the hybrid car which has the gear change control means which switches the 
gear ratio of said automatic transmission according to the gear change conditions defined beforehand said gear change 
control means The control unit of the hybrid car characterized by being that to which down shifting of said automatic 
transmission is carried out when the increment in the amount of output requests by the operator is beyond a 
predetermined value. 

[Claim 6] In claims 2 or 3 said gear change control means When the assistant torque of said electric motor by said 
assistant control means exceeds a predetermined value, while carrying out gear change control of this automatic 
transmission according to the basic gear change conditions to which said amount of output requests was beforehand set 
to carry out down shifting of said automatic transmission as a parameter The control unit of the hybrid car characterized 
by having the gear change modification means to which down shifting of said automatic transmission is carried out in the 
condition that said amount of output requests is smaller than said basic gear change conditions at the time of the fall of 
the torque assistant capacity by said assistant control means. 

[Claim 7] The engine which operates by combustion of a fuel, and the electric motor which operates with electrical 
energy, The automatic transmission which has two or more gear ratios from which a change gear ratio differs, and was 
arranged between said engines and driving wheels, The assistant control means which performs torque assistance with 
said electric motor according to predetermined assistant conditions at the time of the transit which makes said engine the 
source of driving force, In the control unit of the hybrid car which has the gear change control means which switches the 
gear ratio of said automatic transmission according to the gear change conditions defined beforehand said gear change 
control means When the assistant torque of said electric motor by said assistant control means exceeds a predetermined 
value, while carrying out gear change control of this automatic transmission according to the basic gear change 
conditions to which the amount of output requests by the operator was beforehand set as a parameter so that down 
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shifting of said automatic transmission might be carried out The control unit of the hybrid car characterized by having 
the gear change modification means to which down shifting of said automatic transmission is carried out in the condition 
that said amount of output requests is smaller than said basic gear change conditions at the time of the fall of the torque 
assistant capacity by said assistant control means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hybrid car and relates to amelioration of the hybrid car which performs 
the torque assistance by the electric motor at the time of the transit which makes an engine the source of driving force 
especially. 
[0002] 

[Description of the Prior Art] 

(a) The engine which operates by combustion of a fuel, and (b) It has the electric motor which operates with electrical 
energy, and the hybrid car which performs torque assistance with an electric motor according to predetermined assistant 
conditions at the time of the transit which makes an engine the source of driving force is known. The equipment 
indicated by JP,3-121928,A is the example, and while running using an engine in a usual state, at the time of the heavy 
load beyond a predetermined value, an engine load operates an electric motor and performs torque assistance. Moreover, 
it has two or more gear ratios from which a change gear ratio differs, and is arranged between said engines and driving 
wheels, and there is also a thing equipped with the automatic transmission with which a gear ratio is switched according 
to the gear change conditions defined beforehand. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such a hybrid car, when gear change control of an automatic 
transmission and the torque assistance by the electric motor were performed independently, while the driving torque 
(torque of driving wheel) property corresponding to an operator's output requests (accelerator control input etc.) was not 
necessarily acquired, there was a problem of torque fluctuation having arisen and generating a gear change shock etc. at 
the time of the down shifting by the side of the low-speed stage where a change gear ratio becomes large. 
[0004] The place which succeeded in this invention against the background of the above situation, and is made into the 
purpose is to acquire the driving torque property corresponding to an operator's output request. 
[0005] 

[Means for Solving the Problem] The 1st invention is (a) in order to attain this purpose. The engine which operates by 
combustion of a fuel, (b) The electric motor which operates with electrical energy, and (c) The automatic transmission 
which has two or more gear ratios from which a change gear ratio differs, and was arranged between said engines and 
driving wheels, (d) The assistant control means which performs torque assistance with said electric motor according to 
predetermined assistant conditions at the time of the transit which makes said engine the source of driving force, (e) In 
the control unit of the hybrid car which has the gear change control means which switches the gear ratio of said 
automatic transmission according to the gear change conditions defined beforehand (f) When down shifting of said 
automatic transmission is carried out at the time of activation of the torque assistance by said assistant control means, it 
is characterized by establishing an assistant reduction means to reduce the torque assistance synchronizing with the down 
shifting. 

[0006] It sets to the control unit of the 1st invention of the above, and the 2nd invention is (a). The assistant torque of 
said electric motor is made to increase with the increment in the amount of output requests by the operator, and said 
assistant control means is (b). Said gear change control means is characterized by being that to which down shifting of 
said automatic transmission is carried out, when the assistant torque of said electric motor by said assistant control means 
exceeds a predetermined value. 

[0007] The 3rd invention is (a). The engine which operates by combustion of a fuel, and (b) The electric motor which 
operates with electrical energy, (c) The automatic transmission which has two or more gear ratios from which a change 
gear ratio differs, and was arranged between said engines and driving wheels, (d) The assistant control means which 
performs torque assistance with said electric motor according to predetermined assistant conditions at the time of the 
transit which makes said engine the source of driving force, (e) It sets to the control unit of the hybrid car which has the 
gear change control means which switches the gear ratio of said automatic transmission according to the gear change 
conditions defined beforehand, and is (f). Said assistant control means The assistant torque of said electric motor is made 
to increase with the increment in the amount of output requests by the operator, and it is (g). Said gear change control 
means When the assistant torque of said electric motor by said assistant control means exceeds a predetermined value, it 
is characterized by being that to which down shifting of said automatic transmission is carried out. 
[0008] It sets to the control unit of the 2nd invention or the 3rd invention, and the 4th invention is (a). Said gear change 
control means is characterized by being that to which down shifting of said automatic transmission is carried out 
immediately irrespective of the magnitude of the assistant torque of said electric motor by said assistant control means, 
when the increment in said amount of output requests is beyond a predetermined value. 
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[0009] The 5th invention is (a). The engine which operates by combustion of a fuel, and (b) The electric motor which 
operates with electrical energy, (c) The automatic transmission which has two or more gear ratios from which a change 
gear ratio differs, and was arranged between said engines and driving wheels, (d) The assistant control means which 
performs torque assistance with said electric motor according to predetermined assistant conditions at the time of the 
transit which makes said engine the source of driving force, (e) It sets to the control unit of the hybrid car which has the 
gear change control means which switches the gear ratio of said automatic transmission according to the gear change 
conditions defined beforehand, and is (f). Said gear change control means When the increment in the amount of output 
requests by the operator is beyond a predetermined value, it is characterized by being that to which down shifting of said 
automatic transmission is carried out. 

[0010] It sets to the control unit of the 2nd invention or the 3rd invention, and the 6th invention is (a). Said gear change 
control means When the assistant torque of said electric motor by said assistant control means exceeds a predetermined 
value, while carrying out gear change control of this automatic transmission according to the basic gear change 
conditions to which said amount of output requests was beforehand set to carry out down shifting of said automatic 
transmission as a parameter (b) At the time of the fall of the torque assistant capacity by said assistant control means, it is 
characterized by having the gear change modification means to which down shifting of said automatic transmission is 
carried out in the condition that said amount of output requests is smaller than said basic gear change conditions. 
[001 1] The 7th invention is (a). The engine which operates by combustion of a fuel, and (b) The electric motor which 
operates with electrical energy, (c) The automatic transmission which has two or more gear ratios from which a change 
gear ratio differs, and was arranged between said engines and driving wheels, (d) The assistant control means which 
performs torque assistance with said electric motor according to predetermined assistant conditions at the time of the 
transit which makes said engine the source of driving force, (e) It sets to the control unit of the hybrid car which has the 
gear change control means which switches the gear ratio of said automatic transmission according to the gear change 
conditions defined beforehand, and is (f). Said gear change control means When the assistant torque of said electric 
motor by said assistant control means exceeds a predetermined value, while carrying out gear change control of this 
automatic transmission according to the basic gear change conditions to which the amount of output requests by the 
operator was beforehand set as a parameter so that down shifting of said automatic transmission might be carried out (g) 
At the time of the fall of the torque assistant capacity by said assistant control means, it is characterized by having the 
gear change modification means to which down shifting of said automatic transmission is carried out in the condition that 
said amount of output requests is smaller than said basic gear change conditions. 

[° 012 ] JU u . , 

[Effect of the Invention] In the control unit of such a hybrid car, while fluctuation of the dnving torque before and behind 
down shifting becomes small, the smooth driving torque property corresponding to an operator's output request comes to 
be acquired and the drivability about the acceleration engine performance improves since torque assistance is reduced 
synchronizing with the down shifting when down shifting of the automatic transmission is carried out at the time of 
activation of the torque assistance by the assistant control means, the gear change shock at the time of down shifting is 
mitigated. 

[0013] In the 2nd invention and the 3rd invention, since down shifting of the automatic transmission is earned out when 
assistant torque is increased with the increment in an operator's amount of output requests and the assistant torque 
exceeds a predetermined value, the driving torque property corresponding to an operator's output request comes to be 
acquired, and the drivability about the acceleration engine performance improves. Especially, in the 2nd invention, 
driving torque including the time of the increment in the driving torque by down shifting is raised smoothly. 
[0014] In the 4th invention and the 5th invention, since down shifting of the automatic transmission is carried out 
irrespective of the magnitude of the assistant torque of the electric motor by the assistant control means when the 
increment in an operator's amount of output requests is beyond a predetermined value, gear change control corresponding 
to an operator's output request comes to be performed, and the drivability about the acceleration engine performance 

improves. . 
[0015] In the 6th invention and the 7th invention, since down shifting of the automatic transmission is earned out m the 
condition that the amount of output requests is smaller than usual when the torque assistant capacity by the assistant 
control means declines, for example by the fail of electric system, lack of electrical energy, etc., aggravation of the 
drivability (acceleration engine performance) by the lack of driving force accompanying the fall of torque assistant 
capacity is controlled. 
[0016] 

[Embodiment of the Invention] Here, this invention may be applied to the hybrid car of vanous types equipped with the 
engine and the electric motor as a source of driving force at the time of car transit, such as a change-over type which 
switches the source of driving force, and composition of an epicyclic gear drive etc., a mix type which compounds or 
distributes the output of an engine and an electric motor by the partition system, by connecting and intercepting power 
transfer with a clutch. Although an electric motor can also be arranged in a driving wheel side for every driving wheel 
rather than an automatic transmission, it is more desirable than an automatic transmission to arrange in an engine side 
and for torque transmission to be made to be performed through an automatic transmission like an engine. 
[0017] Although this invention relates to the control at the time of the transit which makes an engine the source of 
driving force, other transit modes, such as motor transit mode which runs only an electric motor as a source of driving 
force, are carried out according to operational status, such as the amount of output requests, and the amount SOC of 
accumulation of electricity of accumulation-of-electricity equipment. Although what has the electronic throttle valve to 
which an engine opens and closes a throttle valve electrically according to the control inputs of output requests, i.e., 
amounts, of an output request actuation means (accelerator control input etc.), such as an accelerator pedal, is used 
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suitably, when an engine is always used as a source of driving force, a throttle valve is possible also for using the engine 
which is mechanically connected with an output request actuation means, and is opened and closed. In any case, it can 
usually come out to have a fixed correlation to the amount of output requests, and, as for whenever [ throttle valve- 
opening ], for a certain reason, an engine inhalation air content etc. can also be further used whenever [ throttle valve- 
opening ] as an amount of output requests. 

[0018] As an automatic transmission, change gears to which a gear ratio is switched by engagement means, such as a 
clutch and a brake, such as an epicyclic gear type and an parallel dual drum arrangement, are used suitably, and a gear 
change control means is constituted so that down shifting may be carried out with the increment for example, in the 
amount of output requests, and the fall of the vehicle speed, and gear change control may be performed according to gear 
change conditions, such as a gear change map to which the amount of output requests and the vehicle speed were 
beforehand set as a parameter. The gear change control means of the 2nd invention and the 3rd invention can also be 
constituted so that gear change control may be performed by making assistant torque of an electric motor into a 
parameter. 

[0019] An assistant control means so that driving torque may increase to an abbreviation straight-line target throughout 
abbreviation for example, to the amount of output requests It is constituted so that torque assistance may be performed 
according to assistant conditions, such as an assistant torque map beforehand defined in consideration of engine output 
characteristics. In the case of the engine property that engine power is reaching the ceiling in an inside - heavy load field 
(the amount of output requests inside - adult field) - heavy load field while torque assistance is not performed in the low 
loading field (the amount of output requests is the field of smallness) in which engine power goes up good but engine 
power is reaching the ceiling — driving torque — abbreviation — it is constituted so that it may increase linearly and 
torque assistance may be performed. 

[0020] As for the assistant reduction means of the 1st invention, it is desirable to constitute from an assistant means for 
stopping which stops torque assistance. In the gear change control means of the 4th invention and the 5th invention, 
when the increment in the amount of output requests is beyond a predetermined value, they are the case where the rate of 
increase of the amount of output requests is beyond a predetermined value, the case where the increment width of face of 
the amount of output requests within fixed time amount is beyond a predetermined value, etc. 

[0021] The gear change modification means of the 6th invention and the 7th invention may perform gear change control 
according to the gear change conditions set up separately beforehand, although it is also good to amend, the gear change 
conditions, i.e., the gear change map etc., of a gear change control means etc. At the time of the fall of torque assistant 
capacity, when the torque of an electric motor is restricted by the fail of the electric system about an electric motor, lack 
of the amount SOC of accumulation of electricity of the accumulation-of-electricity equipment which is the energy 
source of an electric motor, etc., it is the case where an electric motor cannot be used etc. 

[0022] Hereafter, the example of this invention is explained to a detail, referring to a drawing. Drawing 1 is the main 
point Fig. of the driving gear 8 of a hybrid car equipped with the control device which is one example of this invention. 
This driving gear 8 is the cross direction of the object for FF cars, i.e., a car, and the thing of every [ which is arranged at 
abbreviation parallel ] width, and is equipped with the motor generator 12 which functions as an engine 10, and an 
electric motor and generators, such as an internal combustion engine which operates by combustion of a fuel, and the 
epicyclic gear drive 14 of a single pinion mold. Ring wheel 14r as the 1st rotation element with which an epicyclic gear 
drive 14 is a synthetic partition system which compounds and distributes the force, and is mechanically connected with 
an engine 10 through the 1st clutch 16, Sun gear 14s as the 2nd rotation element connected with rotor-shaft 12r of a 
motor generator 12, The sprocket 18 as an output member is equipped with carrier 14c as the 3rd rotation element 
prepared in one, and sun gear 14s and carrier 14c is connected with the 2nd clutch 20. In addition, the output of an engine 
10 is transmitted to the 1st clutch 16 through the damper gear 24 by elastic members, such as the flywheel 22 for 
controlling rotation fluctuation and torque fluctuation and a spring, and rubber. Moreover, the 1st clutch 16 and the 2nd 
clutch 20 are friction-type multiple disc clutches engaged and released by each with an actuator. 
[0023] The above-mentioned sprocket 18 is connected with the driven sprocket 28 which is the input member of an 
automatic transmission 26 through the chain 30. 4 sets of gearing pairs for advance which are equipped with the 2nd 
shaft (output shaft) 34 in parallel with the 1st shaft (input shaft) 32 with which an automatic transmission 26 is an 
parallel dual-drum-arrangement change gear, and the driven sprocket 28 was formed, and were clenched mutually, It is 
what has the gearing pair for go-astern connected through the idle wheel for go-astern. Clutch hydraulic application 36 
and 38 made to carry out friction engagement with an actuator and the engagement type clutches 40 and 42 switched by 
the actuator are engaged, and by carrying out release control, respectively The gear ratio of the neutral which intercepts 
power transfer, and the advance 4th speed is formed, and an astern stage is formed with Clutch hydraulic application 44 
made to carry out friction engagement with an actuator. The output gearing 46 is formed in the 2nd shaft 34 of the above, 
it is meshed with the ring wheel 50 which is the input member of the bevel-gear-type differential gear 48, and power is 
distributed to a driving wheel (front wheel) on either side through the output shafts 52 and 54 of a pair. In addition, since 
it is constituted by the top and the abbreviation symmetry target, the bottom one half of the 2nd shaft 34 in drawing 1 has 
been omitted except for the output gearing 46. 

[0024] Drawing 2 is a block diagram explaining the control network of the above-mentioned driving gear 8, mechanical 
joint relation is shown by the thick continuous line, and electric joint relation is shown by the thin line. The electric 
torque converter 58 is constituted by said motor generator 12, an epicyclic gear drive 14, the 1st clutch 16, and the 2nd 
clutch 20, the reducer 60 is constituted by said differential gear 48 etc., and the car driving means 62 is a driving wheel 
etc. 

[0025] As for an engine 10, the operating state is controlled by controlling the actuator 66 for fuel- injection control, the 
actuator 68 for throttle control, the actuator 70 for ignition timing control, and the actuator 72 for pumping valve controls 
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by the controller 64, respectively. The motor generator 12 is connected to the accumulation-of-electricity equipments 76, 
such as a dc-battery and a capacitor, through the motor generator control devices (inverter etc.) 74. By controlling the 
motor generator control unit 74 by the controller 64 The rotation drive condition by which electrical energy is supplied 
from accumulation-of-electricity equipment 76, and a rotation drive is carried out with predetermined torque, It is 
switched to accumulation-of-electricity equipment 76 by the charge condition of charging electrical energy, and the 
unloaded condition which permits that motor shaft 12r rotates freely by functioning as a generator by regenerative 
braking (electric damping torque of motor generator 74 the very thing). Moreover, by switching a hydraulic circuit 
through the actuators 78 for clutch control, such as a solenoid valve, by the controller 64, engagement and a release 
condition are switched, respectively, between an engine 10 and ring wheel 14r and between sun gear 14s and carrier 14c 
are connected, respectively, and the 1 st clutch 1 6 and the 2nd clutch 20 are intercepted. 

[0026] An ahead stage (FWD), a neutral (N), and an astern stage (REV) are switched by switching a hydraulic circuit by 
the change actuators 82, such as a manual shift bulb by which the shift lever 80 was operated by the operator and the 
automatic transmission 26 was mechanically connected with the shift lever 80. The shift lever 80 is equipped with "P 
(parking)", "R (reverse)", "N (neutral)", "D (drive)", and a total of five shift range of "B (engine brake)", the above- 
mentioned astern stage is formed in "R" range, a neutral is formed in "N" range, and an ahead stage is formed in "D" 
range. Moreover, shift positions SH, such as it The signal to express is supplied to a controller 64 from a shift position 
switch 84. In "D" range By controlling the change-gear-ratio control actuators 86, such as a solenoid valve for gear 
change, and switching a hydraulic circuit The gear ratio of the advance 4th speed is switched according to gear change 
conditions, such as a gear change map to which engagement of said Clutch hydraulic application 36 and 38, and a release 
condition and the engagement condition of the engagement type clutches 40 and 42 were switched, for example, 
accelerator control input thetaAC and the vehicle speed V were beforehand set as a parameter. 
[0027] By having the microcomputer which has CPU, RAM, ROM, etc., being constituted, and performing signal 
processing according to the program set up beforehand, a controller 64 chooses one from nine operation modes shown in 
drawing 3 according to operational status by the operator, such as the amount of output requests, and the amount SOC of 
accumulation of electricity of accumulation-of-electricity equipment 76, and is operated in the selected mode. "ON" of 
the column of the operating state of the clutch in drawing 3 is engagement, and "OFF" means release. For a controller 64, 
from the accelerator control input sensor 90, the brake switch 92, and the brake treading strength sensor 94, respectively 
Accelerator control input thetaAC, The signal showing ON of a brake, OFF, and brake treading strength is supplied, and 
also Engine torque TE The motor torque TM and an engine speed NE, the amount SOC of accumulation of electricity of 
the motor rotational speed NM, the input rotational speed nickel of an automatic transmission 16, the output rotational 
speed (it corresponds to the vehicle speed V) NO, and accumulation-of-electricity equipment 76, and shift position SH of 
a shift lever 80 etc. ~ the related information is supplied from various detection means etc. Engine torque TE It asks 
from whenever [ throttle valve-opening ], fuel oil consumption, etc., and is the motor torque TM. It asks from a motor 
current etc. and the amount SOC of accumulation of electricity is calculated from a motor current, charging efficiency, 
etc. at the time of the charge as which a motor generator 12 functions as a generator. 

[0028] The above-mentioned controller 64 is equipped with the assistant control means 100 functionally shown in 
drawing 4 , the gear change control means 102, the assistant means for stopping 104, and the gear change modification 
means 106, by performing signal processing according to the flow chart shown in drawing 5 , by operating a motor 



as operation mode 4 and performs the torque assistance by the motor generator 12. Step S4, and S5 and S6 are performed 
by the assistant control means 100, and steps S2, S3, and S7 are performed by the gear change control means 102, step 
S8 is performed by the assistant means for stopping 104, and steps SI, SI 0, SI 1, and S12 are performed by the gear 
change modification means 106. Moreover, drawing 5 is performed about control of the source of driving force at the 
time of transit by operation mode 2 or operation mode 4, and down shifting control of an automatic transmission 26 at 
the time of transit by the operation mode 2 or operation mode 4. The above-mentioned assistant means for stopping 104 
is equivalent to an assistant reduction means. 

[0029] At step SI of drawing 5 , if it judges whether abnormalities are in the electric system about a motor generator 12 
and is normal, less than [ step S2 ] will be performed, but in being abnormal, it performs less than [ step S10 ]. As 
abnormalities of electric system, when a motor generator 12 becomes actuation impossible by open circuit of the coil of a 
motor generator 12 etc., it is natural, but it is contained also when it is not desirable to operate a motor generator 12 by 
the fall of the amount SOC of accumulation of electricity of accumulation-of-electricity equipment 76 etc. 
[0030] The usual gear change map is chosen at step S2. This gear change map is equivalent to the basic gear change 
conditions of claim 3, and accelerator control input thetaAC increases exceeding the down shifting line shown in drawing 
7 as a continuous line. Or so that it performs down shifting when the vehicle speed V falls, and up shifting may be 
performed, when a fall or the vehicle speed V rises [ accelerator control input thetaAC ] exceeding the up shifting line 
shown as a continuous line It is beforehand set up for every gear ratio by making accelerator control input thetaAC, such 
as it, and the vehicle speed V into a parameter, and storage means, such as RAM, memorize. Accelerator control input 
thetaAC is the control input of the accelerator pedal which is an output request actuation means, and expresses the 
amount of output requests by the operator. 

[0031] At step S3, when judging and carrying out down shifting of whether down shifting is performed based on the 
down shifting line of the above-mentioned gear change map from current accelerator control input thetaAc </SUB> and 
the current vehicle speed V, less than [ step S7 ] is performed, but when not carrying out down shifting, below step S4 is 
performed. At step S3, when it is beyond the predetermined value as which the rate of increase of accelerator control 
input thetaAC was determined beforehand, or even when the absolute magnitude of accelerator control input thetaAC 
does not fulfill the down shifting conditions of the above-mentioned gear change map in being beyond the predetermined 
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value as which the increment width of face of accelerator control input thetaAC within fixed time amount was 
determined beforehand, the purport which should be carried out down shifting is judged again. Decision value thetab as 
which accelerator control input thetaAC was beforehand determined in step S4 ****** above is judged and it is 
thetaAO=thetab. It is thetaAC<thetab, although an assistant torque map is read into a case at step S5 and the output 
control of an engine 10 and a motor generator 12 is performed at step S6. A case performs the output control of only an 
engine 10 by step S9. namely, thetaAC<thetab the range — an engine 10 — as the source of power — running (operation 
mode 2) — thetaAC>=thetab if it becomes, the torque assistance by the motor generator 12 will be performed, and it will 
run an engine 10 and a motor generator 12 as a source of driving force ~ it becomes like (operation mode 4), 
[0032] Here, the engine 10 is equipped with the output characteristics as for which drawing 6 is reaching the ceiling in an 
inside - heavy load field (accelerator control input thetaAC inside - adult field) as is shown by the dotted line, although 
the output control of each is carried out based on accelerator control input thetaAc, and an engine 10 and a motor 
generator 1 2 are said decision value thetab. The value from which engine power will be in an abbreviation saturation 
state, for example, about 20 - 30% of value, is set up. and accelerator control input thetaAC — decision value thetab as 
for said assistant torque map as the magnitude, i.e., the assistant conditions, for the torque assistance by the motor 
generator 12 performed when it is above, the output output torque (it corresponds to driving torque) is shown by the 
continuous line in drawing 6 -- as — accelerator control input thetaAC — receiving — abbreviation — in consideration of 
the output characteristics of an engine 10, it is set up beforehand, and RAM etc. memorizes so that it may increase 
linearly. The shadow area of drawing 6 expresses the assistant torque (motor torque TM) of a motor generator 12, and 
becomes large with the increment in accelerator control input thetaAC. 

[0033] Moreover, drawing 6 is what showed the relation of the accelerator control input thetaAC and the output output 
torque in the present vehicle speed V, and is accelerator control input thetaa. It corresponds to the down shifting line in 
said drawing 7 , and present accelerator control input thetaAC is thetaa at said step S3. When it becomes the above, the 
purport which carries out down shifting is judged. Accelerator control input thetaa to which the assistant torque (motor 
torque TM) by the motor generator 12 becomes to some extent large in this example When it becomes the above, the 
down shifting line of drawing 7 is defined so that down shifting may be performed. Moreover, since the output output 
torque increases to high accelerator control input thetaAC by the torque assistance by the motor generator 12, in this 
example, the gear change line is set to the high accelerator control input thetaAC side conventionally which does not 
perform the torque assistance by the motor generator 12 as compared with equipment. 

[0034] If it succeeds in decision of the purport which performs down shifting at step S3, by carrying out a gear change 
output at step S7 at the change-gear-ratio control actuator 86, and switching a hydraulic circuit, down shifting will be 
performed and the torque assistance by said motor generator 12 will be stopped at step S8 synchronizing with down 
shifting. That is, since the output output torque increases in connection with down shifting, it corresponds to the 
increment, and it is the motor torque TM of a motor generator 12, It is made to fall to 0. In addition, the continuous line 
of drawing 6 expresses change of the output output torque while it has been fixed, when accelerator control input 
thetaAC is gradually changed to 0 to 100% to the vehicle speed V, and when accelerator control input thetaAC sudden- 
change-izes to 0 to 100%, down shifting is performed, without performing the torque assistance by the motor generator 
12. Moreover, accelerator control input thetaAC is thetaa. When few and the rate of increase of accelerator control input 
thetaAC is said beyond predetermined value, or when the increment width of face of accelerator control input thetaAC 
within fixed time amount is beyond a predetermined value, decision of step S3 serves as YES, and down shifting is 
performed, without performing the torque assistance by the motor generator 12. 

[0035] On the other hand, when decision of step SI is YES (i.e., when the torque assistance by the motor generator 12 
cannot be performed) A gear change map is chosen at step S10 at the time of a fail. At step SI 1 It judges whether down 
shifting is performed using a gear change map at the time of the fail, while performing down shifting at step S12 if 
needed, the output control of an engine 10 is performed by step S9, and it runs only an engine 10 as a source of driving 
force (operation mode 2). At the time of a fail, in drawing 7 , as compared with the usual gear change map, bottom, i.e., 
accelerator control input, thetaAC has shifted to the small side, and the use field of a low-speed side gear ratio with a 
large change gear ratio has become widely as is shown by the alternate long and short dash line, although accelerator 
control input thetaAC and the vehicle speed V are set to the gear change map as well as said usual gear change map as a 
parameter, a gear change map does not perform the torque assistance by the motor generator 12 at the time of this fail — 
it is set up conventionally to the same extent as the case of equipment. The alternate long and short dash line of drawing 
6 is the case where it is decision of step SI at the electric system fail time of YES. 

[0036] In case down shifting is carried out at step S7 at this example, in order to stop the torque assistance by the motor 
generator 12 at step S8 here synchronizing with the down shifting, Torque level difference deltaT in fluctuation of the 
output output torque before and behind down shifting, i.e., drawing 6 , becomes small. While the smooth driving torque 
property corresponding to an operator's output request comes to be acquired and the drivability about the acceleration 
engine performance improves, the gear change shock at the time of down shifting is mitigated. Assistant conditions, i.e., 
an assistant torque map etc., can also be set up so that torque level difference deltaT may become still smaller. 
[0037] Moreover, since assistant torque (motor torque TM) is increased with the increment in accelerator control input 
thetaAC as a slash shows to drawing 6 , when change of accelerator control input thetaAC is comparatively loose, after 
the assistant torque becomes to some extent large, down shifting of the automatic transmission 26 will be carried out, 
output output torque including the time of the increment in the output output torque by down shifting comes to be 
changed still more smoothly, and the drivability about the acceleration engine performance improves further. 
[0038] Moreover, since down shifting is carried out even when the increment width of face of accelerator [ rate of 
increase / of accelerator control input thetaAC ] control input thetaAC within beyond a predetermined value or fixed time 
amount is beyond a predetermined value, and the absolute magnitude of accelerator control input thetaAC does not fulfill 
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the down shifting conditions of a gear change map (thetaAC<thetaa), gear change control corresponding to an operator's 
output request comes to be performed, and the drivability about the acceleration engine performance improves further. 
[0039] Moreover, since gear change control is performed using a gear change map at the time of the fail which changes 
gears by the low accelerator control input thetaAC side rather than the usual gear change map when a motor generator 12 
cannot be used by the fail of electric system etc., aggravation of the drivability (acceleration engine performance) by the 
lack of driving force accompanying the torque assistance by the motor generator 12 not being obtained is controlled. 
[0040] Moreover, since the output output torque increases to high accelerator control input thetaAC by the torque 
assistance by the motor generator 12, in this example, maintaining the drivability which was excellent as mentioned 
above, since the gear change line of an automatic transmission 26 is set to the high accelerator control input thetaAC 
side, the gear change frequency accompanying change of accelerator control input thetaAC decreases, and a degree of 
comfort improves. 

[0041] As mentioned above, although one example of this invention was explained to the detail based on the drawing, 
this invention can also be carried out in other modes. 

[0042] For example, although the hybrid car of said example is a mix type which compounds the output of an engine 10 
and a motor generator 12 with an epicyclic gear drive 14, or distributes it, as shown in drawing 8 , an epicyclic gear drive 
14 is omitted, and this invention may be similarly applied to hybrid cars of other various gestalten, such as a hybrid car it 
was made to link rotor-shaft 12r of a motor generator 12, and an engine 10 directly. 

[0043] In addition, although instantiation is not carried out one by one, this invention can be carried out in the mode 
which added various modification and amelioration based on this contractor's knowledge. 

[Translation done.] 
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* NOTICES * 

JFO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is a main point Fig. explaining the driving gear of a hybrid car equipped with the control device which is 
one example of this invention. 

[Drawing 21 It is a block diagram explaining the control network of the driving gear of drawing 1, . 

[Drawing 31 It is drawing explaining two or more operation modes of the hybrid car of drawing 1 . 

[Drawing 41 It is a block diagram explaining the function with which the controller of drawing 2 is equipped. 

[Drawing 5] It is a flow chart explaining the concrete contents of each function of drawing 4 . 

[Drawing 61 It is drawing which explains the engine output characteristics to an accelerator control input, and the 

assistant torque characteristic of an electric motor with relation with down shifting. 

[Drawing 7] It is drawing explaining an example of the gear change map in a predetermined gear ratio. 

[Drawin g 81 This invention is a main point Fig. explaining the driving gear of another hybrid car applied suitably. 

[Description of Notations] 

10: Engine 

12: Motor generator (electric motor) 
26: Automatic transmission 
64: Controller 

100: Assistant control means 
102: Gear change control means 

104: Assistant means for stopping (assistant reduction means) 

106: Gear change modification means 

Step S4, S5, S6: Assistant control means 

Steps S2, S3, and S7: Gear change control means 

Step S8: Assistant means for stopping (assistant reduction means) 

Steps SI, SI 0, SI 1, and SI 2: Gear change modification means 

thetaAC: Accelerator control input (the amount of output requests) 



[Translation done.] 
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